Death receptors, Fas and TRAIL receptors, are involved in human osteoclast apoptosis.
Survival and apoptosis are crucial aspects of the osteoclast life cycle. Although osteoclast survival has been extensively studied, little is known about the mechanisms involved in human osteoclast apoptosis. In the present study, cord blood monocytes (CBMs) were used as the source of human osteoclast precursors. When cultured in the presence of M-CSF and RANKL, CBMs formed multinucleated cells that expressed RANK and calcitonin receptor, and were able to resorb bone. These cells expressed TRAIL receptors (R1-R4). Surprisingly, although TRAIL-receptor expression was not detectable in osteoclasts from normal bone, osteoclasts from myeloma specimens did express TRAIL receptors to a variable extent. Significantly, we have shown for the first time that this pathway is indeed functional in human osteoclasts, and that apoptosis occurred and was significantly greater in the presence of TRAIL. In addition, we have shown that a Fas-activating antibody is also able to induce osteoclast apoptosis, as did TGFbeta, whereas the survival factor M-CSF decreased apoptosis. Overall, these findings suggest that death receptors, TRAIL receptors and Fas, could be involved in osteoclast apoptosis in humans.